The United States federal mandatory minimums have been controversial not only because of the length of the mandatory sentences for even first-time offenders, but also because the eligibility quantities for crack are very small when compared to those for other drugs. This paper shows that the actual impact of these mandatory minimums on sentencing is quite nuanced. A large fraction of mandatory minimum eligible offenders, particularly first-time offenders, are able to avoid these mandatory minimums. Moreover, despite lower quantity eligibility thresholds for crack, a smaller fraction of crack offenders are eligible for mandatory minimums relative to other drugs. Furthermore, while being just eligible for a mandatory minimum increases sentence length on average, the impact is not uniform across drugs. Notably, sentences for crack offenders are generally sufficiently long such that, on average, sentences for crack offenders are not impacted by eligibility for a mandatory minimum. In summary, the discrepancy in federal sentencing between crack offenders and those convicted for other drugs does not appear to be driven by mandatory minimums, but rather other aspects of federal sentencing policy and norms.
receiving a sentence consistent with the ostensible mandatory minimum. First-time mandatory minimum eligible offenders are particularly likely to avoid a sentence consistent with the mandatory minimums, primarily because the most common way mandatory minimum eligible offenders avoid the mandatory minimum is through federal "safety-valve" relief, for which a minimal criminal history is necessary. Partially because crack offenders are less likely than those convicted for other drugs to be determined to have the requisite "minimal" criminal history (which in itself is partially based off the sentence length associated with previous convictions), a much smaller fraction of mandatory minimum eligible crack offenders receive sentences short of the mandatory minimum than mandatory minimum eligible offenders convicted for other drugs.
However, the third and arguably most surprising finding in this paper is that while being convicted for a drug quantity just in excess of a mandatory minimum eligibility threshold is associated with a significant jump up in expected sentence length for powder cocaine, meth, marijuana, and heroin, this is not the case for crack offenders. Rather, regardless of mandatory minimum eligibility, it appears that crack offenders generally receive sufficiently long sentences (often due to how their criminal history is counted), that being convicted for a quantity just in excess of a mandatory minimum eligibility threshold does not impact sentence length. To put this another way, the way crack cocaine offenders are treated by the overall federal sentencing structure means that most of crack offenders would receive similar sentences even in the absence of the mandatory minimums.
The overall conclusions coming from this paper are that mandatory minimums may be having less of an impact on sentencing overall, particularly for first-time non-violent offenders and crack offenders, than is often perceived. Therefore, to the extent to which policy makers and other interested parties want to reform sentencing practices for drug offenders and lessen the sentencing gap between crack offenders and those convicted for other drugs, it will not be sufficient to focus only on the mandatory minimum laws (for example as done by the Fair Sentencing Act of 2010), but rather focus more broadly on overall sentencing norms, the disparate treatment of crack versus other drugs under the United States sentencing guidelines, and the way in which criminal history is calculated in the federal system and how it impacts sentencing.
II -Background
The sentencing of defendants convicted under United States federal drug statutes is guided by two overlaying systems---the United States Sentencing Commission (U.S.S.C.) sentencing Guidelines and the United States mandatory minimums. Before discussing the mandatory minimums, it is important to first understand the sentencing Guidelines. The sentencing Guidelines are determined by the United States Sentencing Commission, which came out of the Sentencing Reform Act of 1984. The sentencing guidelines consist of a grid that gives a sentencing range associated with each Criminal History Category and a Final Offense Level pair for any given offender.
The offender's Criminal History Category ranges from I to VI, with VI being the most severe criminal history. Criminal History Category is determined by an offender's criminal history points, which are determined not by the number of previous convictions, but rather the sentences associated with previous convictions. For example, a defendant receives three criminal history points for each previous conviction that led to a sentence exceeding one year and one month, two criminal history points for each prior conviction that led to a sentence exceeding sixty days (but less than one year one month), and one point for each conviction that led to a sentence less than sixty days. On the other hand, a drug defendant's Final Offense Level starts with a Base Offense Level, which is primarily determined by the drug type and conviction quantity, and can range from 12 to 38 for most drugs. Notably, however, meth and particularly crack incur much higher Base Offense Levels by quantity than other drugs. A judge can then raise or lower this Base Offense Level when calculating the Final Offense Level based on whether he or she determines there to be "aggravating" or "mitigating" factors. 1 Once a judge has determined a Criminal History Category and Final Offense Level for a convicted defendant, the judge finds the sentencing range on the U.S.S.C. Guideline grid. As initially implemented, these guidelines were by and large mandatory in that a judge was essentially required to sentence a defendant within the specified guidelines. However, following the U.S. Supreme Court's Booker decision in 2005, and the clarifying decisions in Rita, Gall, and Kimborough in 2007, the U.S.S.C. Guidelines became advisory rather than mandatory, with the judge being able to depart from the guidelines for essentially any reason as long as he or she provides a short written justification. 2 The analysis below focuses entirely on the current era, where the guidelines are advisory rather than mandatory.
As alluded to above, overlaying the U.S.S.C. sentencing Guidelines are the federal mandatory minimums. With the Anti-Drug Abuse Act of 1986, the United States Congress prescribed mandatory minimum sentences for drug trafficking based on drug type and quantity cutoff thresholds (21 U.S.C. §841). Table 1 summarizes the basic information regarding these federal mandatory minimum sentences. As can be seen, according to the law, defendants with no previous drug trafficking offenses who are convicted for drug quantities over certain quantity thresholds for each type of drug should receive a prison sentence of 5 years or more, or 10 years or more, depending on the drug type and quantity. For example, if convicted for 100 or more kilograms of marijuana, a defendant is ostensibly required to be given a sentence of 5 years or more. If convicted for one or more kilograms of heroin a defendant is ostensibly required to be given a sentence of 10 years or more. For defendants with one or more previous drug felony offenses, the quantity cutoffs remain the same, but the associated mandated minimums become longer.
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One of the key points of controversy regarding this law is that it ostensibly requires judges to give particular minimum sentences to defendants convicted for trafficking at or over the cutoff amounts of a drug, where the minimum sentence can be 10 years even for first-time non-violent offenders. While the law is indeed written such that judges generally have very little discretion of their own regarding whether to impose the mandated minimum sentence once a defendant is convicted for a mandatory minimum eligible amount of a given drug, there still exist two ways in which a defendant convicted for a mandatory minimum triggering drug quantity can avoid the mandated minimum sentence. First, the defendant may be determined to qualify for the federal "safety-valve." Congress enacted the safety-valve statute (18 U.S.C. §3553(f)) in 1994 to provide relief from the federal mandatory minimum drug sentences for defendants that were determined by the presiding judge to have met five basic criteria: (i) the defendant has little or no prior criminal history, (ii) the defendant did not use violence or possess a firearm in connection with the offense, 2 See Federal Defender Services Office's "How the Supreme Court's Decisions Rendering the Guidelines Advisory Would Result in a Lower Sentence Today" (https://www.fd.org/docs/select-topics/sentencing-resources/clemencyhow-the-sentence-would-be-lower-under-the-advisory-guidelines.pdf?sfvrsn=11) for a detailed discussion of how the Federal sentencing guidelines changed following the Booker decision. 3 There are also additional extensions applied if a gun was used in commission with the crime or serious bodily injury occurred.
(iii), the offense did not result in death or serious injury to anyone, (iv) the defendant was determined not to be an organizer or leader, and (v) the defendant was determined to fully cooperate with investigators regarding his or her role in the offense.
The second, far less common way in which a federal drug defendant who has been convicted for trafficking a drug amount at or in excess of the mandatory minimum cutoff can still avoid the mandated minimum is if the prosecutor files a motion seeking a lower sentence because the defendant provided "substantial assistance." In particular, a judge may only go below the mandated minimum if the prosecutor invokes 18 U.S.SC § 3553(e) in the motion (Human Rights Watch 2013).
Given the existence of these formal mechanisms by which mandatory minimum eligible defendants can avoid the mandatory minimum, one question of interest is how often they are applied? The first part of the analysis below looks at this question in detail, examining the likelihood of receiving a sentence consistent with the mandatory minimum conditional on being convicted for a mandatory minimum eligible quantity of a given drug. Because one of the key concerns about these mandatory minimums is their impact on first-time offenders, and since a minimal criminal history is a key requirement for being deemed eligible for the "safety-valve", I
specifically look at how the frequency with which mandatory minimum eligible defendants are given sentences consistent with the mandatory minimum is related to criminal history.
A second key point of controversy regarding the mandatory minimum legislation for drugs is that the quantity eligibility cutoffs for mandatory minimums differ substantially across drugs.
Most notably, similar to Base Offense Levels in the U.S.S.C. sentencing Guidelines, the quantity eligibility cutoffs for crack cocaine are lower than for all the other drugs. Of particular note, even after the Fair Sentencing Act of 2010 substantially raised the eligibility cutoff quantities for crack cocaine, a first-time non-violent defendant convicted for trafficking only 0.28 kilograms of crack cocaine is ostensibly required to be given a sentence of 10 years or more, where a defendant convicted for powder cocaine would be not be subject to a 10-year mandatory minimum unless he was convicted for a quantity at or in excess of 5 kilograms (a roughly 18 times higher threshold quantity than for crack). As a point of further comparison, a first-time offender convicted for marijuana would not be subject to a 10-year mandatory minimum unless he was convicted for a quantity at or in excess of 1000 kilograms.
The obvious concern is that the more strict treatment of crack cocaine relative to other drugs under the mandatory minimums is one of the primary reasons for why crack defendants on average receive substantially longer sentences than defendants convicted for other drugs. Indeed, over the 2011 -2012 fiscal years (a time period fully after the Fair Sentencing Act of 2010), the mean sentence for individuals convicted for crack was 97 months (a little over 8 years). This is over 18 months longer than the mean sentence for individuals convicted for powder cocaine, 5 months longer than the mean sentence for individuals convicted for meth, 28 months longer than the mean sentence for individuals convicted for heroin, and over 65 months longer than the mean sentence for individuals convicted for marijuana. The analysis below also aims to empirically assess the extent to which the mandatory minimums may be contributing to these sentencing differences across drug types.
The most comprehensive study to date looking at federal mandatory minimum sentencing laws, and particularly the federal drug laws, is the United States Sentencing Commission Report to Congress (U.S.S.C. 2011). Using data from the 2010 fiscal year, and similar to the analysis below, this report finds that mandatory minimum eligible federal drug defendants appear to receive sentences consistent with the mandated minimums less than half of the time. However, the U.S.S.C. study did not specifically analyze why so many ostensibly mandatory minimum eligible offenders were able to avoid the mandatory minimums, nor did the U.S.S.C. study examine how eligibility for a mandatory minimum sentence impacts expected sentence length, as done below.
Finally, several studies have looked at how different actors in the judicial system attempt to avoid or manipulate mandatory minimums. For example, Miethe (1987) , Bjerk (2005) , Ulmer, Kurlychek, and Kramer (2007) , Bushway and Piehl (2007) , Piehl and Bushway (2007) look at how state prosecutors manipulate charges and/or decline to pursue a mandatory minimum sentencing policy to circumvent specific state presumptive sentencing guidelines. Relatedly, Rehavi and Starr (2014) show that, even conditional on initial arrest charge, federal prosecutors are more likely to charge black defendants with a mandatory minimum sentence eligible crime than white defendants, which has substantial explanatory power regarding the resulting differences in sentencing across
races. An important distinction between Rehavi and Starr's (2014) study and this one is that they focus almost exclusively on non-drug offenses, while this study focuses exclusively on drug offenses. Moreover, while the study below focuses exclusively on what happens after conviction charge (and conviction quantity) has been determined, as Rehavi and Starr (2014) and the other papers cited above make clear, the negotiation and sentence bargaining that occurs after conviction is only part of the overall story given the negotiations that likely also take place prior to conviction.
However, to better understand the incentives to engage in pre-conviction negotiation and bargaining, we must first develop a clear picture of what occurs after the conviction crime and its details have been determined, which is the goal here.
III -Description of the Data
The data used for this paper come From this data, I extract only cases where the primary drug a defendant was charged with was powder cocaine, crack cocaine, methamphetamine, marijuana, or heroin. I also limit the sample to only those with valid data on drug amount and sentence length (this excluded less than 3 percent of observations). 4 However, for about one-sixth of the observations, drug quantity is reported in a quantity range rather than an actual quantity. For these observations I define the conviction quantity to be the bottom end of the given range. As I show later in the paper, results do not appear to change much if these defendants are excluded. Overall, this gives a sample size of over 63,000 observations.
Using the mandatory minimum quantity thresholds shown in column 1 of Table 1, I determine which cases should be eligible for mandatory minimum sentences based on the conviction drug type and quantity. For convenience, instead of referring to individuals being eligible for a mandatory minimum for exceeding the "lower mandatory minimum threshold" or the "upper mandatory minimum threshold," I describe defendants as being eligible for either a "5-year" mandatory minimum or "10-year" mandatory minimum. Note that this nomenclature corresponds to the mandatory minimums for exceeding the two different quantity thresholds for first-time drug
offenders, but will not necessarily correspond to the mandatory sentences face by defendants with previous drug convictions. For example, while a defendant convicted for 0.5 kilograms of powder cocaine with a no previous drug offenses is eligible for a 5 year mandatory minimum, a defendant with a previous drug conviction convicted for a similar amount is eligible for a 10-year mandatory minimum. Furthermore, defendants can get enhanced mandatory minimums if firearms were used or bodily injury occurred. What is of primary importance here though is that regardless of the number of previous drug offenses, crossing the "5-year" or "10-year" thresholds as defined here either makes a defendant eligible for a mandatory minimum (crossing a "5-year" threshold) or increases the mandatory minimum a defendant is eligible for (crossing a "10-year" threshold).
IV -Analyzing the Impact of Mandatory Minimum Eligibility
This section analyzes the impact of the mandatory minimums on sentencing in three ways.
First, I look at what fraction of drug defendants are eligible for mandatory minimum sentencing and how this differs across drug types. Second, I consider how mandatory the mandatory minimums actually are by looking at the likelihood of receiving a sentence consistent with the mandatory minimum conditional on being eligible, and how this differs across drug types. Third, I
consider the extent to which being convicted for a quantity just in excess of a mandatory minimum quantity threshold impacts sentence length and how this differs across drug types. Finally, I provide interpretations for the results and some additional evidence.
IV(a) -Eligibility for Mandatory Minimum Sentencing
Given the definition discussed in the previous paragraph, 68 percent of federal drug defendants are eligible for a mandatory minimum based on their conviction drug type and quantity, with about half being classified as eligible for a "5-year" mandatory minimum (i.e., were convicted for a quantity in excess of a lower threshold in Table 1 ) and half being classified as eligible for a "10-year" mandatory minimum (i.e., were convicted for a quantity in excess of an upper threshold in Table 1 ).
Not surprisingly, the fraction of defendants eligible for a mandatory minimum differs by drug type. However, the manner in which this differs by drug type may be surprising. As can be seen in the first set of bars in Figure 1 , only 37 percent of marijuana defendants are eligible for a mandatory minimum based on their conviction quantity, by far the lowest among the five major drug types. This may be expected given the relatively large amounts of marijuana required to trigger mandatory minimum eligibility. However, among the four remaining drug types, the fraction of crack offenders eligible for a mandatory minimum is next lowest at 74 percent. This is arguably quite surprising given the much smaller quantities of crack required to trigger the mandatory minimums than powder cocaine. Indeed, the fraction of powder cocaine defendants eligible for a mandatory minimum is 84 percent, a full 10 percentage points higher than it is for crack defendants, even though the mandatory minimum eligible quantities for crack are about 1/20 th of what they are for powder cocaine.
The second and third set of bars in Figure show mandatory minimum eligibility by drug type by whether eligibility is determined by the "5-year" or "10-year" threshold. Interestingly, while a greater fraction of mandatory minimum eligible powder cocaine and meth defendants are convicted for quantities surpassing the "10-year" mandatory minimum threshold than the "5-year" threshold, the opposite is true for crack and marijuana defendants (mandatory minimum eligible heroin defendants are equally distributed across the two thresholds). Again, while it may not be surprising that relatively fewer marijuana defendants are convicted for quantities in excess of the higher "10-year" mandatory minimum threshold than the "5-year" threshold given the far greater quantity required for the former than the later (1000 kilos versus 100 kilos), one might be surprised that this is also true for crack defendants given the small mandatory minimum triggering quantities for both thresholds. Indeed only about half as many crack defendants are convicted for quantities in excess of the "10-year" mandatory minimum threshold as the "5-year" threshold, despite the fact that the "10-year" threshold for crack is still only about half as large as the "5-year" threshold is for powder cocaine (0.28 kilos versus 0.5 kilos). In general, these finding reveal that a large fraction of federal crack offenders are convicted for very small quantities, particularly compared to the population of federal powder cocaine offenders.
IV(b) -Likelihood of Receiving a Mandatory Minimum Sentence Conditional on Being Eligible
The previous section showed that while a strong majority of federal drug defendants are eligible for a mandatory minimum (other than those convicted for marijuana), the fraction of crack defendants eligible for a mandatory minimum is lower than it is for powder cocaine, meth, and heroin defendants, despite the lower quantity thresholds required to trigger a mandatory minimum for crack defendants. However, as discussed in Section II, mandatory minimums are not necessarily mandatory, as there are a couple of legal avenues through which mandatory minimums can be avoided. Therefore, this section considers the extent to which the likelihood of receiving a sentence consistent with the mandatory minimum conditional on being eligible for a mandatory minimum differs by drug type.
As discussed above, so far I have defined a defendant as surpassing the "5-year" mandatory minimum eligibility threshold if he is convicted for a quantity surpassing one of the lower thresholds in column 1 of Table 1 , and defined a defendant as surpassing the "10-year" mandatory minimum eligibility threshold if he is convicted for a quantity surpassing one of the upper thresholds in column 1 of Table 1 . However, recall that while a defendant might be defined as being eligible for a "5-year" mandatory minimum based on his conviction drug and quantity according to the above definition, his actual mandatory minimum may be much higher for a variety of reasons such as if the defendant had previous drug convictions, there was also a weapons charge, force or the threat of force was determined, or a minor was involved. Therefore, for the purposes of the following exercise, I define someone as having been given a sentence consistent with his mandatory minimum if he is eligible for a mandatory minimum according to the above definitions (i.e., his conviction drug and quantity meets or exceeds a "5-year" or "10-year" threshold) and he is given a sentence equal to or greater than his statutory minimum as stated by the court (i.e., the variable STATMIN from the Monitoring of Federal Criminal Sentences data set).
The first bar in Figure 2 shows the fraction of federal drug trafficking defendants who are eligible for a federal mandatory minimum sentence based on their conviction drug type and quantity who actually receive a sentence consistent with their mandatory minimum. As can be seen, just under half of those eligible for a mandatory minimum actually receive a sentence consistent with the mandatory minimum. The second and third bars in Figure 2 show the analogous results separated by those eligible for "5-year" versus "10-year" mandatory minimums. As can be seen, results are quite consistent across these two categories, with just 51 percent of those eligible for a "5-year" mandatory minimum sentence actually receiving a sentence consistent with their mandatory minimum, and just 46 percent of those eligible for a "10-year" mandatory minimum sentence actually receiving a sentence consistent with their mandatory minimum.
Furthermore, these mandatory minimum eligible defendants who are able to avoid the mandated minimum appear to generally receive sentences substantially short of the mandated minimum. For example, among those whose conviction quantity made them eligible for a "10-year" mandated minimum but got a shorter sentence, the average sentence for this group was only 5 years. For those whose conviction quantity made them eligible for a "5-year" mandated minimum but got a shorter sentence, the average sentence for this group was only 3.2 years. This is particularly notable since the actual mandated minimum for some of those eligible for a "10-year" mandatory minimum is well in excess of 10 years and the actual mandated minimum for some of those eligible for a "5-year" mandatory minimum is well in excess of 5 years.
As discussed previously, one of the primary concerns regarding mandatory minimums is that they will compel judges to impose very harsh sentences on non-violent first-time offenders.
However, the results above show that a large fraction of those ostensibly eligible for a mandatory minimum actually end up with a sentence that falls well short. This is particularly likely to be the case for first-time offenders, as the primary way in which mandatory minimum eligible defendants can receive a sentence less than the mandated minimum is that they are deemed to be eligible for the "safety-valve" statute, for which the primary criteria is a minimal criminal history. Indeed, in over 70 percent of the cases where a defendant's drug type and conviction quantity made him or her eligible for a mandatory minimum sentence but received a sentence less than the mandated minimum, the "safety-valve" was invoked (this was almost identical for "5-year" and "10-year" mandatory minimum eligibility cases).
This suggests that most of those eligible for a mandatory minimum but who receive a sentence short of the mandatory minimum are first-time offenders. In fact, among those eligible for a mandatory minimum who receive a sentence short of the mandated minimum, almost 80 percent are first-time offenders. To consider this issue in another way, only 26 percent of mandatory minimum eligible Category I offenders (i.e., those with no previous convictions that carried a sentence of 60 days or more) received a sentence consistent with the mandated minimum. By comparison, overt 70 percent of mandatory minimum eligible defendants in the higher criminal history categories received a sentence consistent with the mandated minimum.
These results show that while the mandatory minimums themselves are arguably quite restrictive and severe in their sentencing restrictions, the federal "safety-valve" appears to be relatively effective as a means of weeding out the majority of the first-time offenders for whom many believe that the mandated minimums are unduly harsh. However, one could still argue that the mandated minimums do impact sentencing for first-time offenders. For example, while 26 percent of Category I criminal history defendants convicted for quantities eligible for a "10-year" mandatory minimum receive a sentence of 10 years or more, less than one percent of Category I criminal history defendants convicted for quantities below the cutoffs for a 10-year mandatory minimum receive a sentence of 10 years or more.
As alluded to previously, another controversial issue surrounding the federal mandatory minimums for drug crimes is how they may differentially impact offenders convicted for different types of drugs due to their different eligibility thresholds. Therefore, it is interesting to examine how the relative frequency with which mandatory minimum eligible offenders receive sentences consistent with the mandated minimum differs across drug types. Figure 3 shows that conditional on being eligible for mandatory minimum sentencing, the likelihood of actually receiving a sentence consistent with the mandatory minimum law varies substantially across drug types. While less than 50 percent of those convicted for trafficking eligible amounts of powder cocaine, meth, heroin, and marijuana actually received sentences consistent with the mandatory minimum, almost 70 percent of those convicted for trafficking eligible amounts of crack cocaine ended up receiving sentences at or above the relevant mandatory minimum.
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Importantly however, as discussed above, one of the primary ways in which a defendant convicted for a mandatory minimum eligible amount of drugs is able to avoid the mandated minimum is to be deemed eligible for the safety-valve, the primary criteria for which is to have a minimal criminal history. It turns out that criminal history is also strongly correlated with conviction drug type. While over half of mandatory minimum eligible defendants convicted for powder cocaine, meth, heroin, and marijuana have only the minimal Category I criminal history, only 20 percent of those convicted for crack do. Not surprisingly then, while 40-50 percent of mandatory minimum eligible defendants convicted for powder cocaine, meth, heroin, and marijuana are deemed eligible for safety-valve relief, only 12 percent of mandatory minimum eligible crack defendants are deemed eligible for such relief. Figure 4 shows that once we control for criminal history category, much of the differences across drugs disappear. As can be seen, amongst those eligible for a mandatory minimum in similar
Criminal History Categories, crack defendants receive a sentence consistent with the mandatory minimum at about equal rates as those convicted for other drugs. Indeed, regressing whether or not a mandatory minimum eligible defendant received a sentence consistent with the mandatory minimum on drug type dummies, race and gender dummies, judicial district dummies, final offense score, and criminal history category dummies, shows no significant differences between crack offenders and defendants convicted for other drugs (See Appendix Table A-1).
IV(c) -The Impact of Exceeding Mandatory Minimum Eligibility Thresholds on Sentencing
All of the above findings then lead to another important question, namely, to what extent does being convicted for a quantity of drugs that makes a defendant eligible for a "5-year" or "10-year" mandatory minimum sentence actually impact expected sentence length? Moreover, does this impact differ by the conviction drug type? This section examines these questions explicitly.
It is important to clarify the actual parameter I am estimating in this section. To be clear, I
am estimating the average impact of being convicted for a quantity that makes an offender eligible for a mandatory minimum sentence on expected sentence length. I am not attempting to estimate the overall impact of the mandatory minimum sentencing laws on expected sentence length. These are potentially quite different parameters. The former is looking simply at the sentencing consequence of being convicted for a quantity at or in excess of a mandatory minimum eligibility threshold relative to being convicted for a quantity less than that threshold. The latter parameter differs in that it must not only account for the impact on sentencing of being convicted for a mandatory minimum eligible quantity, but also account for the fact that defendants, prosecutors and judges may potentially manipulate key case characteristics---in this case drug quantity---in response to what they perceive to be the impact on sentencing of being convicted for a mandatory minimum eligible quantity (see, for example, Bushway and Piehl (2007) , Shermer and Johnson (2009), and Starr and Rehavi (2014) for discussions of this issue regarding non-drug crimes).
Clearly, estimating the latter parameter may be more complicated than the former. However, I
argue that estimating the former is important in its own right, and is a necessary step toward estimating the latter. Moreover, I come back to this issue of quantity manipulation and how it might affect the interpretation of the results later in the paper.
With the above issues in mind, I estimate the impact of being convicted for a mandatory minimum eligible quantity on expected sentence length by comparing mean sentence lengths for those whose conviction quantity is at or just over the relevant cutoff (i.e., those "just eligible") to the mean sentence lengths for those whose conviction quantity is just under the relevant cutoff (i.e., those "just ineligible"). Table 2 shows the results of this basic analysis where I compare sentences received by those whose conviction quantity was at or up to 10 percent above the mandatory minimum threshold to those whose conviction quantity was below the mandatory minimum threshold by up to 10 percent (i.e., a "bandwidth" of 0.10 above and below the mandatory minimum eligibility threshold). The top row of numbers shows that overall, those convicted for quantities at or just above the "10-year" mandatory minimum threshold on average receive sentences about 2.05 years longer than those convicted for quantities just under the "10-year" mandatory minimum threshold. Similarly, those convicted for quantities at or just above the "5-year" mandatory minimum threshold on average receive sentences about 1.77 years longer than those convicted for quantities just under the "5-year" mandatory minimum threshold.
The sentencing impact of being convicted for a quantity at or just in excess of a mandatory minimum threshold appears to differ dramatically across drug types however. Most notably, as can be seen in the lower rows of Table 2 , while being convicted for a quantity at or just in excess of a mandatory minimum threshold is associated with a significant increase in sentence length for powder cocaine, meth, marijuana and heroin defendants, this is not true for crack cocaine defendants. Crack cocaine defendants convicted for quantities at or just in excess of a "10-year" or "5-year" mandatory minimum sentence threshold on average receive sentences no longer than those convicted for quantities just under these thresholds. It is also interesting to note that the mean sentence for crack defendants convicted for quantities just short of the "10-year" mandatory minimum is 10.7 years, and the mean sentence for crack defendants convicted for quantities just short of the "5-year" mandatory minimum is 6.26 years. This is consistent with the notion that the mandatory minimums simply do not bind for many crack defendants, as even those not eligible for mandatory minimums are often being sentenced to sentences longer than the mandatory minimums.
Note that this is not true for defendants convicted for most other drugs other than meth defendants convicted for quantities just under the "5-year" mandatory minimum threshold (whose average sentence is 6.7 years). Interestingly, this is also the only other case where just surpassing the mandatory minimum threshold is not associated with any increase in average sentence length. Table 3 shows that the basic results shown in Table 2 are robust to other "bandwidths." The first column of numbers in Table 3 simply repeats the basic results from the third column of numbers in Table 2 , showing the mean sentencing impact for crossing the "10-year" mandatory minimum thresholds using a bandwidth of 0.10 (i.e., convictions up to 10 percent greater or 10 percent smaller than the "10-year" mandatory minimum thresholds). The second column of numbers in Table 3 shows what happens when I half the bandwidth to 0.05, while the third column of numbers in Table 3 shows what happens with I double the bandwidth to 0.20. As can be seen, for cocaine, meth, marijuana, and heroin, being convicted for quantities at or just in excess of the "10-year" mandatory minimum threshold is associated with a significant increase in average sentence length. However, this is not true for crack offenders. The three right columns of numbers in Table 3 show the same story holds across bandwidths when comparing those convicted for quantities at or just in excess of the "5-year" mandatory minimum thresholds to those convicted for quantities just below.
Recall from Section III that for about 1/6 th of the observations, actual conviction quantity was not reported in the data, but rather a quantity range was reported. For these observations I count the lower end of the range given as the conviction quantity. One might be concerned that the inclusion of these observations in this way is impacting the results. However, as shown in Appendix table A-2, the basic results are essentially unchanged even if these observations are excluded. Namely, being convicted for a quantity at or up to 10 percent greater than a mandatory minimum threshold relative to being convicted for a quantity up to 10 percent less than a mandatory minimum threshold is associated with a significant increase in average sentence length for defendants convicted for powder cocaine, meth, marijuana and heroin, but not crack cocaine.
Recall from above that the primary way in which mandatory minimum eligible defendants are able to avoid the mandatory minimum is via the "safety-valve", which requires a minimal criminal history. Given this, Tables 4a and 4b look at the impact of being convicted for a quantity at or just in excess of a mandatory minimum threshold relative to being convicted for a quantity just below the threshold (again using a bandwidth of 0.10 above and below the threshold), but divided up between those with the minimal Category I criminal history (and therefore potentially eligible for the safety-valve) and those with more extensive criminal histories. Looking first at Table 4a , which corresponds to the impact of being convicted for a quantity at or just surpassing a "10-year" mandatory minimum threshold, we see that for those with more extensive criminal histories (and therefore not eligible for the safety-valve), being convicted for a quantity at or just in excess of a mandatory minimum is associated with a significant increase in average sentence length for powder cocaine, meth, marijuana, and heroin offenders. Not surprisingly though, if we look at those with a Category I criminal history, the impacts of being just eligible for a "10-year" mandatory minimum are much smaller (though still statistically significant for powder cocaine, meth, and heroin). Notably though, Table 4a again provides little evidence to suggest that being convicted for a quantity of crack at or just in excess of a "10-year" mandatory minimum threshold is associated with any increase in sentence length for either those defendants with extensive criminal histories or those with minimal criminal histories.
Looking at Table 4b , the results are a little more mixed with respect to the sentencing impact of being convicted for a quantity at or just in excess of a "5-year" mandatory minimum threshold, but the impact is still generally quite positive (and often significant) for cocaine, meth, marijuana, and heroin for both those defendants with minimal criminal history and those with more extensive criminal histories, but with the impact generally being smaller for those with minimal criminal histories. Again however, there is no notable increase in average sentence length for crack offenders convicted for quantities at or just in excess of the "5-year" mandatory minimum threshold than those convicted for quantities just below, regardless of criminal history.
Looking back at Table 2 , we can see that for all drugs there are far more defendants convicted for quantities at or just above a mandatory minimum threshold than for a quantity just below a threshold. One reason for this that those defendants for whom quantity was reported in a range I count as being convicted for the range minimum, which turns out to often correspond to a mandatory minimum quantity threshold. This in itself should not be surprising, as the quantity ranges correspond to the U.S.S.C. Guideline Base Offense Level ranges, which are constructed so that a mandatory minimum threshold also corresponds to a new quantity range. However, it is also generally true that there are more defendants convicted for quantities just above a mandatory minimum threshold than just below even when defendants whose conviction quantity is reported as a range are thrown out (see Appendix Table A -2). This suggests that prosecutors and defendants may be negotiating the actual conviction quantity in some cases. However, it is very unlikely that prosecutors are able to negotiate the quantity higher in order to just surpass a mandatory minimum threshold. Therefore, the bunching at or just over the mandatory minimum quantity thresholds is likely due to prosecutors and defendants negotiating quantities downward. Moreover, the fact that there is substantial bunching at or just above the mandatory minimum threshold quantities, not below, suggests that most quantity negotiating pushes quantities down to at or near the mandatory minimum thresholds, rather than to quantities below the thresholds, though such negotiations are certainly not ruled out.
Regardless of the reason for the bunching at quantities at or just above mandatory minimum thresholds, the fact that conviction quantity is potentially subject to manipulation might cause one to be concerned that those defendants convicted for quantities at or just in excess of a mandatory minimum threshold differ in important ways from those convicted for quantities just under a threshold, and these differences are influencing the results discussed above. Table 5 looks at the differences in a variety of defendant characteristics across drugs between those "just eligible" and those "just ineligible" (i.e., those convicted for a quantity within 10 percent above or 10 percent below a mandatory minimum threshold). Interestingly, among powder cocaine defendants, there appear to be substantial differences between those just eligible for a mandatory minimum and those just ineligible, particularly when it comes to a "10-year" mandatory minimum. For example, those just eligible for a "10-year" mandatory minimum are just slightly less likely to plea bargain (4 percentage points on a base of 97 percent), but more dramatically, are far more likely to be also convicted for weapons charge, far more likely to be black, far less likely to be Hispanic, and far less likely to be female. While the differences between the just eligible and just ineligible are less pronounced among powder cocaine defendants around the "5-year" threshold, and among defendants convicted for meth, marijuana, and heroin, there are still some significant differences.
Notably however, there are no significant differences in characteristics between the just eligible and the just ineligible when it comes to crack defendants. In other words, at least among this small subset of characteristics, among crack offenders, there is little evidence of that the "just eligible"
are notably different than the "just ineligible. This is consistent with the notion that mandatory minimums are not having large impacts on crack offender sentences, and therefore there is little incentive for quantity manipulation around their eligibility cutoffs.
More generally though, we can attempt to account for the extent to which some of these changing defendant characteristics around the eligibility thresholds are affecting the results by doing a regression adjusted version of I then compare these residuals for those convicted for quantities at or just above the mandatory minimum threshold to those convicted for quantities just below the mandatory minimum threshold for each drug category (again using a bandwidth of 10 percent of the threshold above and below the threshold). To the extent that being just eligible for a mandatory minimum systematically increases sentences, predicted sentences should over-predict sentences for those just short of the threshold and under-predict sentences for those just over the threshold, or equivalently, the regression residuals should on average be higher for those convicted for quantities just above the threshold than for those convicted for quantities just below.
7 Table 6 shows the results of this exercise. As can be seen, even with this regression adjustment, on average, sentences are higher for those convicted for quantities at or just greater than the mandatory minimum thresholds than observationally similar defendants convicted for quantities just below. However, the magnitude of this increase is muted compared to the unadjusted results in Table 2 . Relatedly, there is evidence of significantly higher than expected sentences for those convicted for quantities just above the mandatory minimum thresholds relative to those convicted for quantities just below with respect to the "10-year" threshold for powder cocaine, meth, and heroin, and the "5-year" thresholds for meth and marijuana. Again, however, these differences are muted compared to the unadjusted differences shown in Table 2 . This should not be unexpected given the results in Table 5 showed significant differences in defendant characteristics between those convicted for quantities just above the mandatory minimum thresholds relative to those convicted for quantities just below the thresholds for these drugs. Notably again however, even with this regression adjustment, there is no evidence that sentences for crack offenders convicted for quantities at or just above the mandatory minimum thresholds differ from those convicted for quantities just below the thresholds.
6 Technically, I interact Final Offense Level with the year of the Guidelines manual being used at sentencing, or in other words predicting a different δ for each Guidelines manual. This is done as guidelines manuals can change from year to year regarding how Base Offense levels are assigned or how Final Offense levels can differ from Base offense level. 7 Results from the first-stage regressions are available upon request. Results are generally as expected. Coefficients are significantly larger for higher criminal history categories, the coefficient on Final Offense Level is positive and significant, coefficients on the weapon charge and black dummies are significantly positive, coefficient on the female dummy negative and significant.
IV(d) -Interpretation of Results
The results above show that despite the fact that over half of mandatory minimum eligible drug defendants actually receive a sentence short of the mandatory minimum sentence, being convicted for a quantity at or in excess of a federal drug mandatory minimum sentence cutoff still appears to significantly increase sentence length overall. However, there are also some results that are arguably a bit puzzling. Specifically, section IV(b) showed that crack cocaine defendants ostensibly eligible for a mandatory minimum sentence are significantly more likely to receive a sentence consistent with the mandatory minimum than eligible defendants convicted for other
drugs. Yet, section IV(c) showed that being convicted for a quantity at or just in excess of a mandatory minimum eligibility threshold led to significant increases in expected sentence lengths for all drugs except crack.
At first glance, the results of these previous two subsections may seem to be contradictory, as one would think that because a much higher fraction of mandatory minimum eligible defendants convicted for drugs besides crack avoid the mandatory sentence via the safety-valve, the average sentencing impact of being just eligible for a mandatory minimum would be greater for crack offenders than for those convicted for other drugs. However, I argue that the way to interpret this seeming contradiction is the following. While a large fraction of mandatory minimum eligible defendants convicted for powder cocaine, meth, marijuana, and heroin are able to avoid the mandatory minimum via the federal safety-valve, when they cannot, the mandatory minimum represents a notable jump in sentence length relative to what they would have gotten in the absence of the mandatory minimums. In other words, for those who cannot avoid the mandatory minimum, the mandatory minimum is quite binding with respect to the judges'/prosecutors' regular sentencing practices. By contrast, for crack offenders, the overall sentencing practices are sufficiently harsh such that the mandatory minimums generally aren't binding---mandatory minimum eligible crack offenders would receive similar sentences even in the absence of the mandatory minimums.
In general, the results above suggest that even though the mandatory minimums appear to be much more restrictive for crack offenders relative to offenders convicted for other drugs, these mandatory minimums do not appear to substantially impact sentencing for crack offenders, and therefore do not appear to be driving much of the differences in sentencing between crack offenders and those convicted for other drugs, particularly powder cocaine. If the mandatory minimums aren't driving the differences in sentencing across drug types, what is? The results of Table 7 may give us some ideas. Table 7 looks at mean Guideline sentencing characteristics across drug types, where "Guideline sentencing characteristics" refer to the key characteristics regarding sentencing under the U.S.S.C. Guidelines. The top row of Table 7 shows actual mean years of sentencing across drug types. Sentences for crack offenders are longest (8.16 years), followed pretty closely by those for meth offenders (7.87 years), with more than a year gap to powder cocaine (6.76 years), followed by heroin (5.79 years), and marijuana (2.92 years).
Recall again that in determining sentencing for federal offenders, judges must first compute the U.S.S.C. Guideline sentence for each offender, though no longer necessarily have to sentence the offenders in the Guideline range. Regardless, the second row shows, not surprisingly, that the average minimum Guideline sentences across drugs line up similarly to average actual sentencing across drugs, with the mean minimum Guideline sentence for crack and meth offenders being well over one year longer than for powder cocaine, heroin, and marijuana offenders. Hence, while the Guidelines are no longer mandatory, the differences in actual sentencing across drugs appear to track quite closely with differences in minimum Guideline sentences across drugs.
To better understand what is driving these differences in Guideline sentences across drugs, recall that Guideline sentences are determined via a two-dimensional grid with Criminal History Category on one axis and Final Offense Level on the other. Final Offense Level in turn starts with a Base Offense Level, which for drug offenders is determined by drug type and quantity. In calculating Final Offense Level, the initial Base Offense Level can then be added to or subtracted to based on exacerbating or mitigating factors as determined by the judge. The third row of Table 7 shows mean Base Offense Level across drug types. As can be seen, it does not appear that Base
Offense Level is driving the longer Guideline sentences for crack offenders, as not only is the mean Base Offense Level for crack offenders lower than it is for meth offenders, but also lower than it is for powder cocaine and heroin offenders, both of whom have much shorter actual and Guideline minimum sentences. Note, this must be driven by the fact that a large fraction of crack offenders are convicted for very small amounts, as Base Offense Levels by weight are much higher for crack than other drugs.
The fourth row of Table 7 shows mean Final Offense Level across drug types and reveals something interesting. While mean Final Offense Level for crack offenders is still lower than it is for meth offenders, and not much different than it is for powder cocaine and heroin offenders, mean Final Offense Level is over 2 points lower than mean Base Offense Level for powder cocaine, meth, marijuana, and heroin offenders, but almost the same for crack offenders. This means judges appear to generally find fewer "mitigating" factors for crack offenders than those convicted for other drugs.
Finally, and arguably most crucially, the fifth row of Table 7 shows mean Criminal History Category across drugs. Recall Criminal History Category goes from I -VI (I being most minimal)
and is determined by a defendant's criminal history point total, which in turn is determined by the defendant's number of previous convictions that led to incarceration and how long these spells of incarceration were, a point I will return to below. As can be seen, the mean Criminal History
Category for crack defendants is more than one full category (out of six) higher than it is for defendants convicted for other drugs. This higher criminal history, as measured by Criminal
History Category, seems to be the driving factor for why Guideline minimum sentences, and actual sentences, are significantly longer for crack offenders than those convicted for other drugs (particularly powder cocaine).
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In words, the evidence shown in this paper suggests that it is not mandatory minimums, but rather the structure of the United States Sentencing Guidelines, and the continued influence of these Guidelines on sentencing, that is the primary cause of sentencing disparity between crack offenders and those convicted for other drugs. As alluded to above, of particular import may be how criminal history gets translated into the sentencing Guidelines. For purposes of the Guidelines, criminal history is determined not only by the number of previous convictions, but also the severity of those previous convictions. However, "severity" of previous convictions is determined by length of the sentence associated with previous convictions. This can lead to a vicious cycle for crack offenders.
To see this, consider the following example. Take two offenders A and B, both with one previous relatively minor conviction that carried a sentence of less than 60 days (giving them each one criminal history point). Now suppose offender A is subsequently convicted for 3 grams of 
V -Conclusion
This paper shows that the impact of the United States Federal mandatory minimums for drug crimes is quite nuanced. First, while first-time offenders can be ostensibly eligible for mandatory minimums and the arguably quite long sentences therein, the vast majority of mandatory minimum eligible offenders with minimal criminal histories avoid such sentences via the federal safety-valve program. Second, even though the mandatory minimum eligibility criteria is much more restrictive for crack cocaine relative to other drugs, particularly powder cocaine, the mandatory minimums do not appear to be a primary driver for the longer sentences for crack offenders relative to powder cocaine offenders and those convicted for other drugs. The reasons for this are twofold. First, a large fraction of federal crack offenders are convicted for exceedingly small quantities, so that even though mandatory minimum eligible quantities for crack are much lower than they are for other drugs, a smaller fraction of crack offenders are eligible for mandatory minimum sentencing than offenders convicted for other drugs. Second, while eligibility for a mandatory minimum generally leads to a significant increase in expected sentence for powder cocaine, meth, marijuana, and heroin offenders, overall federal sentencing practices end up being sufficiently harsh with respect to crack offenders such that the mandatory minimums are generally not binding for crack offenders.
The last part of the paper considered why the federal sentencing system net of the mandatory minimums is so harsh with respect to crack offenders relative to those convicted for other drugs. The reasons seem to be threefold. First, the federal sentencing system treats crack cocaine much more harshly than similar amounts of other drugs. Second, judges appear to be somewhat less likely to find mitigating factors for crack offenders relative to those convicted for other drugs. Third, crack offenders generally have much more serious criminal histories than those convicted for other drugs, at least in terms of how criminal history is determined by the federal sentencing Guidelines. Importantly however, criminal history as determined by the federal sentencing Guidelines is a function of the length of sentences for previous offenses, which obviously are in turn affected by the two issues highlighted earlier.
The main lessons to take from the results in this paper are that if policy makers and criminal justice reform advocates want to tackle the issue of long sentences for crack offenders, particularly compared to powder cocaine offenders, focusing solely on reforming mandatory minimum sentencing (for example as done by the Fair Sentencing Act of 2010) will likely be insufficient.
Rather, the focus must be on reforming broader sentencing practices with respect to crack cocaine relative to powder cocaine, primarily the disparate treatment of crack cocaine relative to powder cocaine under the U.S.S.C. sentencing Guidelines and how criminal history is incorporated into these Guidelines. Standard errors in parentheses. Number of observations in italics below standard errors. *** p<0.01, ** p<0.05, * p<0.1 Coefficients on dummies for missing race not shown. Huber/White robust standard errors clustered by district shown in parentheses. Final Offense Level interacted is with the year of the applied guideline manual. *** p < 0.01, ** p < 0.05, * p < 0.10.
